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1 Introduction
$D=$ { $x\in \mathcal{R}^{2}|$ 2<1} $\{(\lambda,u(X))\}$
$-\Delta u=2\lambda K(x)e^{u}$ in $D$ (1)
with
$u=0$ on $\partial D$ (2)
$\lambda$ : $K(x)$ (1) $p=\lambda e^{\mathrm{u}}$
$(D,p^{1/2}ds)(ds^{2}=dx^{2}1+dx_{2}^{2})$ Gauss $K(x)$
(Bandle [1]) $K(X)\equiv 1$ (1)$-(2)$ explicit $0<\lambda<1$
2 $\lambda\downarrow 0$
1
$u(x)arrow 4\log\overline{|x|}$ locally uniforiy in $\overline{D}\backslash \{0\}$ (3)
Weston [10] Moseley [4] $\Omega\subset \mathcal{R}^{2}$
$-\triangle v=\lambda e^{v}$ in $\Omega$ (4)
with
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$v=0$ on $\partial\Omega$ (5)
$\{(\lambda, v(x))\}$ $\lambda\downarrow 0$
$v(x)arrow 8\pi G(x, \kappa)$ (6)
$G(x,y)$ Dirichlet $-\Delta$ Green




Weston Moseley $g:Darrow\Omega$ (6)
(4) (5) $K=1/2|g’|^{2}$ (3) (1)$-(2)$
Suzuki [$7|$
Proposition 1
$p(0)\neq 0$ , $p’(0)=0$, $|p’’(\mathrm{o})/p(0)|\neq 2$ (8)
D $\overline{D}$ p $K=|p|^{2}$ $(S)$
(1)$-(\mathit{2})$ $\{(\lambda,u(x))\}$
Proposition 1 (4) (5) (8) $p’(0)=$
$0\}$ $g(0)=\kappa\in\Omega$ Robin $R(x)$ $|p’’(0)/p(0)|\neq 2$
$R(x)$ $\kappa\in\Omega$
(6) (4)$-(5)$
$K=|p|^{2}$ – $K(x)$ ? (1)
$-\triangle u=2\lambda K(x)e^{u}$ in $D\backslash \{0\}$ (9)
$Z_{n}\equiv$ { $\mathrm{n}$ 2 }
$H_{n}\equiv\{h\in z_{n}|\triangle h=0\}$
$Z \equiv\bigoplus_{n\geq 0}Z_{n}\subset A(D)\equiv$ { $\mathrm{D}$ }
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$v\in A(D)$
$||v|| \equiv\sup_{n\geq 0}(n+1)^{2}|v|n$ (10)












$K=$. $|p|^{2}$ $=$ $(p0+p2z+p\mathrm{s}2)z^{3}+\cdots(\overline{p0}+\overline{p_{2}}z+\overline{p_{\mathrm{a}}}Z+\nabla 5\ldots)$
$=$ $|p\mathrm{o}|+2\Re(\overline{p_{0}}p2z^{2})+(|p2|^{2}|_{Z}|^{4}+2\Re(\overline{p0}p_{4}z^{4}))+\cdots$










$\bullet$ $K=|p|^{2}$ (1) Liouville exphhcit
$\bullet$
Theorem 2 2 step $K(x)\in$
$X00$ $u_{0}(X)=4\log$
$v_{0}(x)=e^{-}u\mathrm{o}(x)/2$ $D$ (9) (2) $u$
$v(x)=e^{-}u(x)/2$ (11)
$\{v\}=\lambda K(x)$ in $D$ (12)
with
$v=1$ on $\partial D$ ( $\{v\}=v\triangle v-|\nabla v|^{2}$) (13)
$\{(\lambda, v(X))\}$
$v(x)arrow|x|^{2}$ as $\lambda\downarrow 0$ (14)
$v(x)\equiv|_{X|w}2+\lambda(x)$ (15)
(12)$-(13)$
$Tw+\lambda\{w\}=K$ in $D$ (16)
with







$v(x)=|x|^{2}+\lambda w(x)>0$ for $x\neq 0$ (18)
$||w||_{\iota\infty}=O(1)$ as $\lambda\downarrow 0$ (19)
(16)$-(17)$ $w(x)$ $0<\lambda\ll 1$ – $w(x)=$
$O(|x|^{2})$ (19) (18) (11) (15)





















$\{_{k\neq 0}\oplus|_{X}|^{2}kHl\}\subset\bigoplus_{\mu 0,1}|x|^{2k}Hl$ for $k,$ $l\geq 0$ $\langle$20)
$-$ 2 Proposition (16) Propo-
sltion 3
$S: \bigoplus_{n\geq \mathit{0}}\tilde{X}_{0}narrow\bigoplus_{n>0}\tilde{X}_{0}n$











$w_{0}\in x_{\infty}$ $h\in \mathrm{Y}_{0}$ $w=w_{0}+|x|^{2}h$






$\{v, w\}\equiv\frac{1}{2}(v\Delta w+w\Delta v)-\nabla v\cdot\nabla w$






$S\{., \cdot\cdot\}$ : $X0^{\mathrm{X}}x\mathit{0}arrow X_{0}$
– – $v,w\in X_{0}$
1 S{v}\in X
2 . $||S\{v,w\}||\leq C||v||\cdot||w||$ $C>0$




$||F(w_{\mathit{0}})||\leq R$ for $w_{0}\in B_{R}$ $0<\lambda<\lambda_{\mathit{0}}$
2. $C=C(||h||)>0$ ‘
$||F(w\mathrm{o})-F(w_{\mathit{0}}’)||\leq\lambda C||w_{0}-w_{0}|’|$ for $w_{\mathit{0}},w_{\mathit{0}}’\in B_{R}$
$0< \lambda<\lambda_{*}(||h||)\equiv\min\{\lambda_{\mathit{0}},1/c\}$ $F:X_{00}arrow x_{\mathrm{m}}$ $B_{R}$
$F(w_{0})=w_{0}$
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$w_{0}\in B_{R}$ $h\in \mathrm{Y}_{\mathit{0}}$ (21)
$w_{0}=w0(h)\in B_{R}\subset x_{\omega}$ $w=w\mathit{0}+|x|^{2}h$ $0<\lambda<\lambda_{*}(||h||)$
(16)
$w=w_{\mathit{0}}+$ 2h (17) $h\in \mathrm{Y}_{0}$
$Y_{0}$ D $\Delta h=0$ in $D$ $h=-w_{\mathit{0}}$ on $\partial D$
D Poisson $\wp$ :
$\wp(\varphi)=h$ for $\varphi\in C(\partial D)$ $\Leftrightarrow$
$\triangle h=0$ in $D$




$\wp|x|^{2k}h=h$ for $h\in H_{l}$
$K\in X_{\infty}$
$\Phi(h)\equiv\lambda\wp(S\{w_{0}+|x|^{2}h\})-\wp SK$ ( $w_{\mathit{0}}\in x_{00}$ (21) ) (24)
: $\tilde{B}_{f}=\{h\in Y_{\mathit{0}}|||h||\leq r\}$ $\tilde{B}_{f}arrow \mathrm{Y}_{0}$ \Phi




(21) $w_{\mathit{0}}=w_{0}(h)\in B_{R}\subset X_{\infty}$ (16) (17) $w=w_{\mathit{0}}+|x|^{2}h$
$||w||\leq||w_{\mathit{0}}||+|||x|^{2}h||=O(1)$
$X\subset C(\overline{D})$ (19) Theorem 2
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